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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent image quality 
from deteriorating due to diffraction, even if an image 
pickup element with a smaller screen size in an exposure 
control device where the aperture formed by a plurality 
of aperture blades moving straight into reverse 
directions to each other is covered by an ND filter. 
SOLUTION: This image pickup device has an exposure 
control device 1 , that regulates a quantity of luminous 
flux made incident onto a photographing lens system 91, 
the exposure control device has an aperture where an 
aperture 15 is formed by aperture blades 2, 3 moving in 
opposite directions to each other on a plane orthogonal 
to an optical axis and also has ND filters 21a, 21b, 21c, 
21 d with at least two kinds of different transmission 
factors. When the aperture open state transits to a limit 
state of the transmitted luminous quantity, the aperture 
area is limited by the aperture blades from the open 
aperture to a prescribed opening, and the NF filters are 
entered into the aperture in the order of higher 
transmissivities, while keeping the prescribed opening. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has an exposure controlling mechanism for adjusting the quantity of light of the flux 
of light which carried out incidence to the image pck-up lens system, the above-mentioned 
exposure controlling mechanism While having the ND filter section of drawing which extracts 
when the field top which intersects perpendicularly with an optical axis is extracted and a wing 
moves to opposite direction mutually, and forms opening, and at least two sorts of different 
permeability When displacing in the direction which restricts the amount of transmitted lights 
from a drawing opening state, extract predetermined opening [ opening ] and a wing restricts an 
effective-area product. Next, image pck-up equipment characterized by extracting an ND filter 
sequentially from the filter section with the high permeability, with predetermined opening 
maintained, and making it make opening advance. 

[Claim 2] The flux of light which carried out incidence to the image pck-up lens system in the 
image pck-up equipment indicated to the claim 1 is image pck-up equipment characterized by 
what is recorded on a record medium after the quantity of light is adjusted by the exposure 
controlling mechanism. 

[Claim 3] Image pck-up equipment with which an exposure controlling mechanism is 
characterized by having the 1st drive which drives a drawing wing, and the 2nd drive which drives 
an ND filter in the image pck-up equipment indicated to the claim 1. 

[Claim 4] Image pck-up equipment characterized by to perform cooperation movement into 
which extract an ND filter sequentially from the filter section with the high permeability, an 
exposure controlling mechanism's extracting predetermined opening [ opening ], restricting an 
effective-area product by the wing, and maintaining predetermined opening next in the image 
pck-up equipment indicated to the claim 1, and opening is made to advance by the rotor plate 
driven with one drive and this drive. 

[Claim 5] Image pck-up equipment characterized by forming by piling up two or more filter 
boards with which sizes differ an ND filter with the same permeability in the image pck-up 
equipment indicated to the claim 1. 

[Claim 6] Image pck-up equipment characterized by forming by piling up two or more filter 
boards with which the sizes which have the filter section of at least two sorts of different 
permeability differ an ND filter in the image pck-up equipment indicated to the claim 1. 
[Claim 7] Image pck-up equipment characterized by extracting an ND filter and making it make 
opening advance in the image pck-up equipment indicated to the claim 1 before drawing opening 
reaches the predetermined diameter of opening. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the exposure controlling mechanism in the 
image pck-up equipment which covered drawing opening formed by two or more drawing wings 
which go straight on to an opposite direction mutually by the ND filter, even if this invention is 
the image pck-up element of a small screen size, it relates to the technology which enables it to 
suppress degradation of the quality of image by diffraction. 
[0002] 

[Description of the Prior Art] It changes to the so-called "tris diaphragm" which is made to 
rotate two or more drawing wings to the circumference of an optical axis, and adjusts the 
diameter of opening, and the exposure controlling mechanism which aimed at miniaturization, 
lightweight-izing, and reduction of cost using two drawing wings which move the straight-line top 
of 1 to an opposite direction mutually is increasingly used for image pck-up equipments, such as 
a video camera. 

[0003] However, if the diameter of opening becomes small too much when a photographic 
subject is bright, a reflect lump of the dust by degradation of the quality of image by diffraction 
and increase of the depth of focus will pose a problem. 

[0004] Then, as an ND filter is stuck on one drawing wing, this ND filter extracts and it projects 
in the notch for the diameter formation of opening of a wing, there are some which prevented 
becoming extreme small drawing. 

[0005] Drawing 14 shows an example a of the exposure controlling mechanism used for 
conventional image pck-up equipment. 

[0006] The exposure controlling mechanism a consists of the driving means d for driving two 
drawing wings b and c and these drawing wings b and c. 

[0007] The shown around slits f and f to which the drawing wing [ on the other hand / 
(anterior) ] b extends in the vertical direction in the position of the right-hand side marginal 
approach of the drawing wing b by forming the notch e for the diameter formation of opening in 
the lower edge estrange up and down, and are formed. Moreover, the shown around slit g 
prolonged in the vertical direction is formed also in the position which visited the left-hand side 
edge. 

[0008] In addition, the direction of U shown by the arrow in each drawing, the direction of D, the 
direction of L, the direction of R, the direction of F, or the direction of B shall mean the upper 
part, a lower part, a left, the method of the right, the front, or back, respectively. 
[0009] Moreover, the right and left long connection long hole h is formed in the position 
immediately on the shown around slit f formed in the top on the right of the drawing wing b. 
[0010] and optical passage — the guide pins prepared in the case in which the hole was formed, 
and which is not illustrated — the shown around slits f, f, and g — each — **** — it is engaged 
free [ sliding ], and extracts by this, and Wing b is supported by this case free [ sliding of the 
vertical direction ] 

[001 1] The notch i for the diameter formation of opening is formed in the upper limb, and the 
drawing wing c of another side (posterior) is attached so that ND filter j may cover the soffit 
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section of the notch i for the diameter formation of opening. The shown around slits k and k 
prolonged in the vertical direction estrange in the position of the left-hand side marginal 
approach of the drawing wing c up and down, and are formed in it. Moreover, the shown around 
slit I prolonged in the vertical direction is formed also in the position which visited the right-hand 
side edge. In addition, as for ND filter j, the thing of 10% of permeability is used. 
[0012] Moreover, the right and left long connection long hole m is formed in the position 
immediately on the shown around slit k formed in the bottom on the left of the drawing wing c. 
[0013] and the guide pins prepared in the case which does not carry out [ above-mentioned ] 
illustration — the shown around slits k, k, and I — each — **** — it is engaged free [ sliding ], 
and extracts by this, and Wing c is supported by this case free [ sliding of the vertical direction ] 

[0014] Driving means d have the operation arm o fixed to the axis of rotation of drive-motor n 
attached in the upper part of the case which does not carry out [ above-mentioned ] illustration, 
and this drive-motor n. 

[0015] The operation arm o is long to an abbreviation longitudinal direction, and the center 
section is being fixed to the axis of rotation of drive-motor n, and the connection pins p and p 
protrude on the right-and-left both ends. 

[0016] And the connection pin p on the right-hand side of the operation arm o extracts, and the 
left-hand side connection pin p extracts to the connection long hole h of Wing b, and it engages 
with it respectively free [ sliding ] again at the connection long hole m of Wing c. 
[0017] therefore, the drawing wings b and c connected with these since the connection pins p 
and p will move in the respectively opposite direction, if drive-motor n is driven and the 
operation arm o is rotated — the vertical direction — and it will move in the opposite direction 
The drawing opening q limited by the notches e and i for the diameter formation of opening of 
two drawing wings b and c will change with these. 

[0018] Drawing 15 moves the drawing wings b and c of the above-mentioned exposure 
controlling mechanism a, and the drawing opening q when extracting the drawing opening q from 
an open state ( drawing 15 (a)) one by one to a small drawing state ( drawing 15 (f)) and ND filter 
j extract it, and it shows a wrap situation for Opening q. 

[0019] Drawing 1 6 shows the MTF (modulation transfer function:modulation transfer function) 
value corresponding to each diameter of opening of the drawing opening q of drawing 15 . In 
addition, an MTF value is a value of the diffraction limit of a white MTF value where it asked for 
the performance (horizontal line image) of the perpendicular direction in the spatial frequency 
equivalent to about 260 television resolution by calculation in wave optics. Moreover, it 
determines that the size of the drawing opening q in the moment (refer to drawing 15 (e)) of 
having extracted the size of ND filter j by ND filter j, and wearing the whole surface of Opening q 
will become considerable in F5.6, and the MTF value at that time has become 0.73. 
[0020] In addition, the diagonal line length of the screen size of an image pck-up element is 
4.5mm, and the picture pitch of an MTF value is about 5 micrometers. In the animation video 
camera whose number of effective pixels is 380,000 pixels, as frequency representing quality of 
image It is the value of the diffraction limitation of a white MTF value of having asked for the 
vertical performance (horizontal line image) in which the influence of diffraction appears notably 
in (f) from (a) of drawing 15 , by calculation in wave optics paying attention to the value of 48 
spatial frequency/mm equivalent to 260 resolution of television. 

[0021] Therefore, degradation of quality of image is permitted if an MTF value becomes beyond a 
predetermined value, and it makes the allowed value the former, MTF value =0.65 [ for 
example, ]. Moreover, if it is how much, an MTF value is an allowed value whether degradation of 
quality of image is permitted, and is not an absolute value. 

[0022] And the maximal value is taken [ in / the state of the diameter of opening (e) / take / 
in / the state of the diameter of opening (d) / if the drawing wings b and c are extracted and it 
goes as the solid line of drawing 16 shows, when the diagonal line size of the screen of the 
conventional image pck-up element is 4.5mm, an MTF value will fall gradually and ] the minimal 
value, go up again, and ], and an after that and MTF value falls. 

[0023] In the diameter of opening (d), an MTF value takes the minimal value because the 
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transparence section surrounded by the drawing wing b and ND filter j becomes like small 
drawing also in **, diffraction occurs and the quality of image in middle drawing deteriorates. 
[0024] Furthermore, if the drawing wings b and c are extracted and it goes, an MTF value will 
rise again and will take the maximal value in the diameter of opening (e). This is because an MTF 
value will fall under the influence of diffraction again if the influence of diffraction will decrease 
gradually by the time it becomes the diameter of opening (e) with which it extracted from the 
state of the diameter of opening (d), and Opening q was altogether covered by ND filter j, an 
MTF value rises and the drawing opening q is further extracted from the diameter of opening (e). 
[0025] And the permeability of ND filter j is designed so that an MTF value may become 0.65 or 
more from open drawing (a) in all the states of a before [ small drawing (f) ] conventionally. 
[0026] 

[Problem(s) to be Solved by the Invention] If it is in the inclination for the screen size of an 
image pck-up element to become small and the screen size of an image pck-up element 
becomes small, a pixel pitch will become fine, and the influence of diffraction becomes large and 
it is impossible by the way, to obtain sufficient quality of image in image pck-up equipment in 
recent years. For example, although the diagonal line size of the quality of image of the 
conventional image pck-up element was 4.5mm, the diagonal line size is 2.25mm, and in the case 
of 48 [ // mm ] and 2.25mm diagonal line size, the spatial frequency equivalent to about 260 
television resolution has become in 96 [// mm and ] in recent years, when a diagonal line size is 
4.5mm. When it is an image pck-up element with a diagonal line size of 4.5mm with this pixel 
pitch, it is equivalent to the frequency representing the quality of image of the 1 ,500,000-pixel 
video camera for still pictures. 

[0027] And since spatial frequency serves as double precision when the image pck-up element 
whose diagonal line size of a screen is 2.25mm is used for the above-mentioned conventional 
exposure controlling mechanism a, the influence of diffraction becomes remarkably large and 
degradation of quality of image poses a problem. 

[0028] That is, if the above-mentioned conventional exposure controlling mechanism a is 
combined with such a small image pck-up element, an MTF value will serve as a graph as shown 
with the dashed line of drawing 16 , it is in the state extracted a little from the state of an 
opening configuration (b), and if an MTF value cannot become 0.65 or less, and cannot be 
adopted at all but is in an exposure controlling mechanism a like before after all, it has the 
problem that it cannot respond to the miniaturization of an image pck-up element. 
[0029] Then, in image pck-up equipment, about the exposure controlling mechanism which 
covered drawing opening formed by two or more drawing wings which go straight on to an 
opposite direction mutually by the ND filter, even if this invention is the image pck-up element of 
a smaller screen size, it makes it a technical problem to prevent degradation of the quality of 
image by diffraction. 
[0030] 

[Means for Solving the Problem] Then, it has an exposure controlling mechanism for adjusting 
the quantity of light of the flux of light which carried out incidence to the image pck-up lens 
system, in order that this invention image pck-up equipment may solve the above-mentioned 
technical problem. While having the ND filter section of drawing which extracts when the field top 
where an optical axis and an exposure controlling mechanism cross at right angles is extracted 
and a wing moves to opposite direction mutually, and forms opening, and at least two sorts of 
different permeability When displacing in the direction which restricts the amount of transmitted 
lights from a drawing opening state, predetermined opening [ opening ] is extracted, an ND filter 
is extracted sequentially from the filter section with the high permeability, restricting an 
effective-area product and maintaining predetermined opening next by the wing, and it is made 
to make opening advance. 

[0031] Therefore, if it was in this invention image pck-up equipment, since it extracts to an 
exposure controlling mechanism sequentially from the ND filter section with high permeability 
using an ND filter with the ND filter section of two or more sorts of different permeability and 
was made to make opening advance, there can be little degradation of quality of image and it can 
use an image pck-up element with a small screen size. 
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[0032] 

[Embodiments of the Invention] Below, it explains according to the form of each operation which 
showed the detail of this invention image pck-up equipment to the accompanying drawing. 
[0033] Drawing 1 or drawing 4 shows the form of operation of the 1st of this invention image 
pck-up equipment. In addition, difference of the exposure controlling mechanism 1 concerning 
the image pck-up equipment of the form of this 1st operation is carried out in that the move 
means to which the ND filter attachment component which held the ND filter as compared with 
the above-mentioned conventional exposure controlling mechanism a, and this ND filter 
attachment component are moved was established. Moreover, the diagonal line size of a screen 
applies the exposure controlling mechanism 1 concerning the image pck-up equipment of the 
form of this 1st operation to a 2.25mm (spatial frequency is 96 [/mm ]) image pck-up element. 
[0034] The exposure controlling mechanism 1 consists of the ND filter drive 6 grade for moving 
two drawing wings 2 and 3 each other arranged in the vertical direction free [ movement to 
opposite direction ], the drawing wing drive 4 for moving these drawing wings 2 and 3, the ND 
filter attachment component 5 in which the ND filter mentioned later was attached, and this ND 
filter attachment component 5. In addition, the direction of U shown by the arrow in each 
drawing, the direction of D, the direction of L, the direction of R, the direction of F, and the 
direction of B shall mean the upper part, a lower part, a left, the method of the right, the front, 
and back, respectively. 

[0035] The drawing wings 2 and 3 and the ND filter attachment component 5 are formed with the 
resin film with the comparatively strong waist, the drawing wing 2 and the ND filter attachment 
component 5 of another side are located on both sides of one drawing wing 3, and in an image 
pck-up lens system, the drawing wing 2 is arranged for a body side and the ND filter attachment 
component 5 so that it may be on an image side. 

[0036] in addition, although illustration was omitted, it arranges free [ sliding of the vertical 
direction ] in the box-like case which was flat to the cross direction as for these drawing wings 2 
and 3 and the ND filter attachment component 5, and carried out the long rectangle in the 
vertical direction — having — moreover, optical passage circular to a case — the hole is formed 

[0037] The drawing wing 2 is seen from back, the abbreviation J typeface is carried out, the big 
notch 7 for the diameter formation of opening of an abbreviation semicircle is formed in the 
upper limb of the lower part, and soffit section 7a of this notch 7 for the diameter formation of 
opening is formed in the abbreviation triangle. 

[0038] the shown around slits 8 and 8 which estrange up and down in the position of the left- 
hand side marginal approach of the drawing wing 2, and are prolonged in the vertical direction — 
moreover, the shown around slit 9 similarly prolonged in the vertical direction is formed in the 
position which visited the right-hand side edge, respectively, and the connection long hole 10 
prolonged in a longitudinal direction is formed in the position immediately on the shown around 
slit 8 of the drawing wing 2 top 

[0039] and two support pins on the left-hand side of the case which is not illustrated to the left- 
hand side shown around slits 8 and 8 — each — **** — moreover, when the support pin 
located down the right of a case engages with the right-hand side shown around slit 9 
respectively free [ sliding ], the drawing wing 2 is supported by the case free [ movement in the 
vertical direction ] 

[0040] The notch 1 1 for the diameter formation of opening of an abbreviation semicircle is 
formed in the bottom edge of the drawing wing 3 sandwiched by the drawing wing 2 and the ND 
filter attachment component 5 in the direction of an optical axis, and upper-limit section 1 1a of 
this notch 1 1 for the diameter formation of opening is cut and lacked in the abbreviation triangle. 

<^ 

[0041] the position which visited the right-hand side edge of the drawing wing 3 — up and down 
— estranging — each — **** — the shown around slits 12 and 12 formed so that it might be 
prolonged in the vertical direction are formed, and the shown around slit 13 prolonged in the 
vertical direction is formed also in the position which visited the left-hand side edge 
Furthermore, the right and left long connection long hole 14 is formed in the right-hand side 
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shown around slit 12 bottom. 

[0042] And the drawing wing 3 is supported by this case free [ movement in the vertical 
direction ], when two support pins on the right-hand side of the case which is not illustrated to 
the shown around slits 12 and 12 of the right-hand side engage with the left-hand side shown 
around slit 13 that it can be slid on the thing of the support pin bottom on the left-hand side of 
a case, respectively again. 

[0043] moreover, the drawing wings 2 and 3 — the vertical direction — and it moves in the 
opposite direction, opening which can lap and perform each notch 7 and 1 1 for the diameter 
formation of opening extracts, and it becomes opening 15, and the size of this drawing opening 
15 changes with above-mentioned drawing wing drives 4 so that it may mention later 
[0044] the abbreviation U typeface which looks at the ND filter attachment component 5 from 
the front, and carries out opening to the upper part — carrying out — **** — the right-and- 
left width of face of the notch 1 6 of a center section — the right-and-left width of face of each 
notches 7 and 1 1 for the diameter formation of opening of the above-mentioned drawing wings 2 
and 3, and abbreviation — or [ being the same ] — or it forms a little greatly — having — **** 
— this notch 16 — this — a wrap — ND filter 17 is arranged like Moreover, the shown around 
slit 19 is formed in the position of the right-hand side marginal approach of ND filter 17, 
respectively, and the connection long hole 20 prolonged in the position immediately under the 
left-hand side shown around slit 19 at a longitudinal direction is further formed in the position 
where the shown around slit 18 visited the left-hand side edge in it. 

[0045] And the ND filter attachment component 5 is supported by this case free [ movement in 
the vertical direction ], when two support pins on the right-hand side of the case which is not 
illustrated to the shown around slit 18 of the right-hand side engage with the left-hand side 
shown around slit 19 that it can be slid on two support pins on the left-hand side of a case, 
respectively again. 

[0046] The permeability of the direction becomes low, although ND filter 17 has the highest 
permeability of filter section 21a to which the four filter sections 21a, 21b, 21c, and 21 d of 
different permeability change together with the vertical direction, and are most located in the 
upper part and is located below. As for such ND filter 17, the filter sections 21 and 21 and ... 
from which permeability differed by meanses, such as vacuum evaporationo, are formed in the 
transparent plate of one sheet. 

[0047] Specifically, it is the topmost filter section (it is hereafter called "the 1st filter section".). 
A top to the 2nd filter section (it is hereafter called "the 2nd filter section".) The permeability of 
21b is the 3rd filter section (it is hereafter called "the 3rd filter section".) from 16% and a top. 
The permeability of 21c is the filter section (it is hereafter called "the 4th filter section".) of 6.3% 
and the bottom. The permeability of 21 d is formed to 2.5%. 

[0048] Moreover, it is formed so that the relation to beta=alpha/2 with size alpha of the vertical 
direction when the filter sections 21a, 21b, and 21c of three tops are similarly formed and the 
size (vertical width of face) of the vertical direction of each filter section 21 makes a 
predetermined size the vertical width of face beta and drawing opening 15 may become. 
Moreover, it is made for the relation between the vertical width of face gamma of 21 d of 4th 
filter section and the vertical width of face beta of other filter sections 21a, 21b, and 21c to be 
gamma>=2beta at least, and, in the case of the form of this operation, it is formed in 
gamma=3beta. 

[0049] Here, the determination method of the predetermined diameter (alpha) of opening and the 
above-mentioned filter sections 21 and 21, and the permeability of ... is explained. In addition, the 
exposure controlling mechanism 1 concerned maintains [ therefore ] the MTF value or more to 
0.65 for the purpose of maintaining the quality of image at the time of applying the exposure 
controlling mechanism a explained by the "Prior art" to an image pck-up element with a diagonal 
line size of 4.5mm. 

[0050] First, the graph (a dashed line shows drawing 1 6 .) of the MTF value over the diameter of 
opening when extracting without an ND filter and extracting opening 15 to the image pck-up 
element whose diagonal line size of a screen is 2.25mm, is drawn, and it asks for the diameter of 
opening (refer to drawing 2 (S)) from which an MTF value is set to 0.73. This diameter of opening 
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turns into the above-mentioned predetermined diameter (alpha) of opening. 
[0051] This is a value which takes the maximal value in the graph (real line chart shown in 
drawing 16 ) of the MTF value of the exposure controlling mechanism a explained by the "Prior 
art", and is for making it make the graph of the MTF value by ND filter 17 of the exposure 
controlling mechanism 1 concerning the form of this operation change between this MTF value 
(0.73) and the MTF value (0.65) which is an allowed value. 

[0052] Next, the transmitted light quantitative ratio when covering the diameter of opening (state 
of drawing 3 (T)) in case the MTF value is set to 0.65 by the ND filter with the lowest 
permeability (21 d of 4th filter section), when it extracts without an ND filter and opening 15 is 
extracted, In the state ( drawing 15 (f)) when making it small drawing most with the conventional 
exposure controlling mechanism a, the permeability of ND filter j determines [ 10% of transmitted 
light quantitative ratio ] the permeability of 21 d of 4th filter section so that it may become 
equivalent. In the case of the exposure controlling mechanism 1 concerning the form of this 
operation, the permeability of 21 d of 4th filter section becomes 2.5%. Here, a transmitted light 
quantitative ratio is a ratio with the amount of transmitted lights when making it the diameter of 
opening extracted as the amount of transmitted lights in open drawing. 

[0053] Moreover, about the permeability of other filter sections 21a, 21b, and 21c, ** to which it 
is made for these permeability to become higher than the permeability of the filter section 
located in the lower part was good, and it designed like an above-mentioned value. 
[0054] In addition, it is effective that the transparence section 28 surrounded by 1st filter 
section 21a is made not to consider work of (the drawing 2 (L) reference) and small drawing as 
the notch 1 1 for the diameter formation of opening of the drawing wing 3 as a cure against 
diffraction of middle drawing, and it is desirable for that to make the filter section with the 
highest permeability (1st filter section 21a) into what has permeability high as much as possible. 
[0055] The drawing wing drive 4 of the exposure controlling mechanism 1 consists of the 
rotation arm 23 grade driven by the motor 22 and this motor 22 which were arranged in the 
upper part of the exposure controlling mechanism 1 concerned, and the rotation arm 23 is 
attached in the axis of rotation of a motor 22. 

[0056] The center section is being fixed to the axis of rotation of the above-mentioned motor 
22, the small connection pins 24a and 24b protrude on the right-and-left both ends of this 
rotation arm 23 towards the front, respectively, and the rotation arm 23 is arranged so that, as 
for these connection pins 24a and 24b, the distance from the axis of rotation of a motor 22 may 
become the same. 

[0057] And connection pin 24a located in the left end extracts, and connection pin 24b located 
in the right end extracts to the connection long hole 10 of a wing 2, and it engages with it. 
respectively free [ sliding ] at the connection long hole 14 of a wing 3. 

[0058] Therefore, if the rotation arm 23 rotates, since the connection pins 24a and 24b of each 
other are displaced towards the vertical contrary, thereby, it will extract as the drawing wing 2 
and the wing 3 of each other will be moved towards the vertical contrary. And it extracts as the 
drawing wing 2 which moves in the mutually different direction, and moves in the amount of 
displacement with the same wing 3, i.e., the same speed. 

[0059] And when it extracts as the drawing wing 2 and a wing 3 moves towards the vertical 
contrary mutually Opening which can overlap and perform each notch 7 and 1 1 for the diameter 
formation of opening, The size of the drawing opening 15 changes and the drawing wing 2 to 
namely, the upper limit in the moving range It extracts, when the drawing wing 3 is located in the 
soffit in the moving range, it becomes small drawing with the smallest opening 15, and when the 
drawing wing 2 is located in a upper limit [ in / the moving range / in the drawing wing 3 ] at the 
soffit in the moving range, it extracts, and opening 15 serves as open biggest drawing, in addition, 
optical passage of the case which drawing opening 15 in an open drawing state is not made by 
the lap with the notches 7 and 1 1 for the diameter formation of opening, and the exposure 
controlling mechanism 1 concerned does not illustrate — it becomes the same size as the size 
of a hole 

[0060] The ND filter drive 6 of the exposure controlling mechanism 1 consists of the rotation 
arm 26 grade driven by the motor 25 and this motor 25 which were arranged by the lower part of 
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the exposure controlling mechanism 1 concerned, and the rotation arm 26 is attached in the axis 
of rotation of a motor 25. 

[0061] The end section is being fixed to the axis of rotation of the above-mentioned motor 25, 
and, as for the rotation arm 26, the small connection pin 27 protrudes on the rotation edge of 
this rotation arm 26 towards the front. 

[0062] And the connection pin 27 is engaging with the connection long hole 20 of the ND filter 
attachment component 5 free [ sliding ], and thereby, if the rotation arm 26 rotates, the ND filter 
attachment component 5 will be moved in the vertical direction. 

[0063] While carrying out a deer, driving the drawing wing drive 4 and the ND filter drive 6 as 
follows and forming the drawing opening 15, the physical relationship over the drawing opening 15 
of ND filter 17 is specified. 

[0064] First, the drawing wing drive 4 is driven, the diameter is reduced from the state of open 
drawing ( drawing 2 (A)) of the drawing opening 15 to the predetermined diameter (alpha) of 
opening (refer to drawing 2 (S)), and the state is held. 

[0065] Next, the ND filter drive 6 is driven and ND filter 17 is made to advance into the drawing 
opening 1 5 made into the above-mentioned predetermined diameter (alpha) of opening from filter 
section (1st filter section) 21a with the high permeability (refer to drawing 2 (S) (L) drawing 3 (M) 
- (T)X Just before the above-mentioned drawing opening 15 becomes a predetermined diameter 
(alpha) of opening, it succeeds in the penetration to the drawing opening 15 of ND filter 17. 
Although this made the exposure controlling mechanism 1 drive, it can make easy various control 
about the equipment from which the quantity of light does not change and which is for making it 
not produce the so-called neutral zone, and was equipped with the exposure controlling 
mechanism 1 by this, for example, the optical system in a camera. 

[0066] Furthermore, the drawing opening 15 of a predetermined size drives the drawing wing 
drive 4 again, extracts it from the state (refer to drawing 3 (S')) covered by only 21 d of 4th filter 
section, and reduces the diameter of opening 15. 

[0067] Drawing 4 is the graphical representation having shown the relation of the MTF value 
corresponding to each state and this about change of ND filter 1 7 in change of the diameter of 
opening of the drawing opening 15, and the predetermined diameter of opening. 
[0068] If it extracts from an open drawing state (A), opening 15 is specifically extracted and it is 
made the predetermined diameter (alpha) of opening (refer to drawing 2 (S)), an MTF value will 
fall and an MTF value will be set to 0.73 in the (S) state. And in the state (refer to drawing 2 (L)) 
made into the diameter (alpha) of predetermined opening where the MTF value fell further when 
extracted, ND filter 17 was made to advance into the diameter 15 of opening and it went, and ND 
filter 17 advanced into the bottom 3/4 among the drawing openings 15, an MTF value takes the 
minimal value, and it becomes a value with the MTF value a little higher than 0.65 at that time. 
This state is in the state in which the portions (beta/2) of all (beta) of the vertical width of face 
of 1st filter section 21a and the 2nd filter section 21b tops 1/2 were located to the drawing 
opening 15. Although transparence 28 will present a small flat triangle in this state, degradation 
of the image according [ the difference of the permeability of the transparence section 28 and 
filter section 21a ] to diffraction as compared with the former, since it is small is mitigated. 
[0069] Moreover, when the drawing opening 15 is in the state of drawing 2 (L), an MTF value 
takes the minimal value because the transparence section 28 surrounded by the notch 1 1 for the 
diameter formation of opening of the drawing wing 3 and 1st filter section 21a becomes like small 
drawing also in **, diffraction occurs and quality of image deteriorates a little. 
[0070] Furthermore, if ND filter 17 is raised, all (beta) of the vertical width of face of 1st filter 
section 21a and all (beta) of the vertical width of face of 2nd filter section 21b extract and it is 
located in opening 15, as for an MTF value, the maximal value will be taken, and the MTF value 
will turn into a little low value from 0.73 (refer to drawing 3 (M)). 

[0071] Thus, if ND filter 17 is raised and it goes, two kinds or three kinds of filter sections 21 
and 21 or 21 is located in the drawing opening 15. the inside of it — the filter section 21 (filter 
section 21 located in the upper part in the drawing opening 15) with the highest permeability, or 
the transparence section 28 — extracting — between upper-limit section 11a of the notch 1 1 
for the diameter formation of opening of a wing 3 — small drawing — being generated ( drawing 
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2 (L) — ) Since drawing 3 (N), (P), referring to the (R) ( and an MTF value show the minimal value 
and small drawing is solved between each above-mentioned smallness drawing state and the 
following small drawing state, an MTF value rises and the maximal value is shown (refer to 
drawing 3 (M), (O), and (Q)). 

[0072] And if it extracts from the state (refer to drawing 3 (SO) where the drawing opening 1 5 of 
the diameter (alpha) of opening predetermined only in 21 d of 4th filter section was covered and 
the wing drive 4 is driven again, the MTF value will have fallen further and will go, and where an 
MTF value is set to 0.65 (refer to drawing 3 (T)), it will extract, and the wing drive 4 will be 
suspended. 

[0073] thus, the state (refer to drawing 3 (SO) in which the exposure controlling mechanism 1 
accepted it 21 d of 4th filter section, appeared, and covered the predetermined diameter (alpha) 
of opening from the state (refer to drawing 2 (A)) of open drawing — further Even if it is in which 
state in the state (refer to drawing 3 (T)) where the diameter of the drawing opening 1 5 of the 
exposure controlling mechanism 1 was further reduced from the predetermined diameter (alpha) 
of opening, an MTF value is 0.65 or more and is a permissible MTF value. 
[0074] If it was in the above-mentioned exposure controlling mechanism 1, since the drawing 
opening 15 is fixed to the predetermined diameter (alpha) of opening, and it extracts ND filter 17 
and was made to make opening 15 advance, various control about optical system can be made 
easy. 

[0075] In addition, if it is in this invention image pck-up equipment, an exposure controlling 
mechanism extracts an ND filter and you may make it make it advance earlier than the speed of 
diameter reduction of opening, not being restricted to the thing into which fix drawing opening to 
the predetermined diameter of opening, extract an ND filter, and opening is made to advance, for 
example, reducing the diameter of drawing opening gradually. 

[0076] The algorithm which controls the exposure controlling mechanism 1 in the form of 
implementation of the above 1st is explained based on drawing 4 or drawing 8 . 
[0077] That is, in image pck-up equipment 50, as shown in drawing 5 , image formation of a 
photographic subject's image is carried out to the image pck-up element (CCD) 52 through the 
image pck-up lens system 51. And between the image pck-up lens system 51 and CCD52, the 
drawing wing 2, the drawing wing 3, and ND filter 17 which constitute the exposure controlling 
mechanism 1 are arranged, and the quantity of light sent to CCD52 by these is adjusted. 
[0078] The video signal changed into the electrical signal by CCD52 is changed into a digital 
signal, is sent to the camera signal-processing section 54, detects the luminance-signal portion 
of a video signal inside [ camera signal-processing section 54 ] this, and has a luminosity 
detected by A/D converter 53. 

[0079] And the detection value of the luminance signal detected in the camera signal-processing 
section 54 interior is sent to CPU55, the controlled variable by the drawing wings 2 and 3 and 
ND filter 17 of the exposure controlling mechanism 1 is computed, the control signal is sent to 
the drawing wing drive circuit 56 and the ND filter drive circuit 57, respectively, the drawing wing 
drive 4 and the ND filter drive 6 of the exposure controlling mechanism 1 are made to drive, and 
regulation of the exposure quantity of light is performed. 

[0080] Moreover, the video signal of the camera signal-processing section 54 is recorded on a 
record medium 59 through the videotape-recording signal-processing section 58. In addition, as a 
record medium 59, semiconductor record media, such as solid-state memory disk-like record 
media, such as tape-like record media, such as film-like record media, such as a silver salt film, 
and videotape, a floppy disk, an optical disk, a magneto-optic disk, and a hard disk, an 
attachment-and-detachment formula, or fixed, etc. are used, for example. 
[0081] Next, the controlled-variable calculation process by the drawing wings 2 and 3 and ND 
filter 17 in CPU55 is shown. 

[0082] That is, as shown in drawing 6 , the detection value of the luminance signal detected 
inside [ camera signal-processing section 54 ] the above is read first. In the CPU55 interior, the 
desired value used as the criteria of a photographic subject's luminosity is memorized 
beforehand, and the amount of errors is calculated from the rate of this desired value and a 
detection value (formula 1 reference of drawing 6 ). Since this amount of errors turns into the 
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amount of errors to the controlled variable of the present drawing wings 2 and 3, and the 
controlled variable of an ND filter, the next controlled variable 60 by the drawing wings 2 and 3 
and ND filter 17 is calculated by (the formula 2). 

[0083] And the control range by the drawing wings 2 and 3 is set up. this — criteria [ side / 
opening / of the drawing wings 2 and 3 ] — carrying out — the maximum — it is determining 
whether to extract to where and to extract opening 15 (the range A of drawing 7 ) This range A 
is determined as the range from which quality-of-image degradation does not take place based 
on the MTF data of the image pck-up lens system 50. 

[0084] Finally, the control range (the range B of drawing 7 ) of ND filter 17 is determined. This 
determines the penetration starting position of ND filter 1 7. 

[0085] And distribution of a controlled variable 60 are performed the next time by the drawing 
wings 2 and 3 and ND filter 17. This distribution method is explained using drawing 7 and drawing 
8 . 

[0086] That is, a controlled variable 60 extracts drawing 7 next time, and it is the case where it 
is in the control range in wings 2 and 3. Since priority is given over the drawing wings 2 and 3 
and a controlled variable 61 is distributed, the controlled variable 60 of ND filter 17 is 0. 
Moreover, drawing 8 is the case where a controlled variable 60 extracts next time and the 
control range A in a wing is exceeded. The controlled variable 61 by the drawing wings 2 and 3 
reaches the maximum, and the insufficiency is distributed as a controlled variable 62 by the ND 
filter. 

[0087] Drawing 9 or drawing 1 1 shows the gestalt of operation of the 2nd of this invention image 
pck-up equipment. 

[0088] The point that the gestalt of this 2nd operation is different as compared with the gestalt 
of implementation of the above 1st Since it is the point which used the drive (drawing wing drive 
4) of two drawing wings 2 and 3 of an exposure controlling mechanism, and the drive (ND filter 
drive 6) of the ND filter attachment component 5 as one drive Only an important section is 
shown in a drawing and the explanation omits the explanation by ****** which attaches the 
same sign as the sign given to the same portion in the image pck-up equipment applied to the 
gestalt of the implementation of the above 1 st about a deed and other portions to each part of a 
drawing only about the above-mentioned difference. Moreover, it is the same as that of the 
exposure controlling mechanism 1 explained in the gestalt of implementation of the above 1st 
also about change of the diameter of opening of drawing opening, and position change of an ND 
filter. 

[0089] Each drawing wings 2A and 3A of exposure controlling mechanism 1 A and the drive 29 of 
ND filter attachment component 5A consist of rotor-plate 31 grade driven by the motor 30 and 
this motor 30. 

[0090] Cam grooves 32 and 33 are formed in the soffit section of the drawing wings 2A and 3A, 
respectively, and the cam groove 34 is formed also in the soffit section of ND filter attachment 
component 5A. 

[0091] A rotor plate 31 with an approximate circle tabular Connection pin 35from the three 
predetermined positions a, 35b and 35c protrude towards the front, respectively. These 
connection pin 35a, 35b and 35c are formed on the concentric circle centering on the rotation 
center of a rotor plate 31. Moreover, the connection pins 35a and 35b are formed in the position 
which shifted 180 degrees in the central angle centering on the rotation center of a rotor plate 
31. Moreover, connection pin 35c is formed in the position which was caudad located rather than 
the line where the line which tied the two above-mentioned connection pins 35a and 35b is 
located in an abbreviation horizontal, and approached connection pin 35a a little. 
[0092] And the cam groove 32 of drawing wing 2A engages with connection pin 35a, and, as for 
the cam groove 33 of ND filter attachment component 5A ? the cam groove 33 of drawing wing 3A 
is engaging with connection pin 35b respectively free [ sliding ] to connection pin 35c. 
[0093] Each cam groove 32 and 33 of the drawing wings 2A and 3A In the state where it engaged 
with each connection pins 35a and 35b of a rotor plate 31, it is formed in the point symmetry 
centering on the rotation center of this rotor plate 31. specifically The edge [ portions / 
excluding the both ends of cam grooves 32 and 33 as shown in drawing 10 / 32a and 33a / in / 
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the direction of a clockwise rotation, and opposite direction / it is formed circularly and ] 
centering on the rotation center of a rotor plate 31 (it is hereafter called "the direction side 
edge section of a counterclockwise rotation".) 32b and 33b are formed so that it may displace to 
a periphery side as it goes to the direction of a clockwise rotation, and opposite direction. 
Moreover, the edge in the direction of a clockwise rotation (it is hereafter called "the direction 
side edge section of a clockwise rotation".) 32c and 33c are formed, respectively so that it may 
displace to an inner circumference side as they go in the direction of a clockwise rotation (refer 
to drawing 10 ). 

[0094] It extracts as two connection pins 35a and 35b. the physical relationship with opening In 
the state where the rotor plate 31 rotated [ the line which tied the connection pins 35a and 
35b ] a little in level twist mist or the direction of a clockwise rotation (refer to drawing 10 ) The 
drawing opening 15 will be in an open drawing state (refer to drawing 2 (A)), and the above- 
mentioned connection pins 35a and 35b are located in the direction side edge sections 32b and 
33b of a counterclockwise rotation of cam grooves 32 and 33 in this state, respectively. 
[0095] The cam groove 34 of ND filter attachment component 5A is formed in the flat arc shape 
of a convex up, it is formed so that it may be located in the position which approached the left a 
little from the soffit in the state of drawing 10 when the drawing opening 15 is in an open drawing 
state namely, and in this state, the above-mentioned connection pin 35c is located in right end 
section 34a of a cam groove 34. 

[0096] If a deer is carried out and a rotor plate 31 is rotated in the direction of a clockwise 
rotation in drawing 10 , drawing wing 2A and ND filter attachment component 5A will go up, and 
drawing wing 3A will descend, and the diameter of the drawing opening 15 will be reduced. 
[0097] And if the connection pins 35a and 35b engage with the circular sections 32a and 33a of 
cam grooves 32 and 33, movement in the vertical direction of the drawing wings 2A and 3A is 
stopped, and the drawing opening 15 has become a predetermined diameter (alpha) of opening at 
this time (refer to drawing 2 (S)). 

[0098] On the other hand, since the cam groove 34 with which connection pin 35c engages is 
not circular, with rotation of a rotor plate 31, further, ND filter attachment component 5A goes 
up, in the drawing opening 15 of the predetermined diameter of opening, will make ND filter 17 
advance and will go. It is the same as that of the exposure controlling mechanism 1 concerning 
the gestalt of implementation of the above 1st for ND filter 17 to advance and go to the drawing 
opening 15 of the predetermined diameter (alpha) of opening, and to change an MTF value (refer 
to drawing 2 (S) - drawing 3 (SO). 

[0099] and all of the drawing openings 15 of the diameter (alpha) of opening predetermined [ 21 d 
of 4th filter section ] — a wrap and abbreviation — being simultaneous (referring to drawing 3 
(S')) — The connection pins 35a and 35b are engaged, respectively in direction side edge section 
of clockwise rotation 32c of cam grooves 32 and 33, and 33c. by this Again, drawing wing 2A will 
go up, drawing wing 3A will begin descent, and the diameter of the diameter of opening of the 
drawing opening 15 covered in 21 d of 4th filter section will be reduced. If connection [ it / it ] pin 
35a35b and 35c are located in the direction side edge sections 32c and 33c of a clockwise 
rotation of each cam grooves 32, 33, and 34, or left end section 34c, a motor 30 will be 
suspended and movement of the drawing wings 2A and 3A and ND filter attachment component 
5A will also be stopped. 

[0100] Drawing 1 1 is the graphical representation having shown the relation with the move 
stroke of the angle of rotation of a rotor plate 31, each drawing wings 2A and 3A, and ND filter 
attachment component 5A. 

[0101] Two drawing wings 2A and 3A and ND filter attachment component 5A can be moved in 
the simultaneous and predetermined range with one drive 29 by carrying out a deer, and forming 
cam grooves 32, 33, and 34 in the drawing wings 2A and 3A and ND filter attachment component 
5A according to exposure controlling mechanism 1 A. In addition, of course, the movement of 
each drawing wings 2A and 3A and ND filter attachment component 5A is easily controllable 
suitably by changing suitably the configuration of each cam grooves 32, 33, and 34. 
[0102] Drawing 12 is what shows the 1st modification 36 of above-mentioned ND filter 17. Filter 
board 37a which is four from which the permeability of this ND filter 36 is the same as that of, 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web.cgi_ejue 



2003/11/07 



11/13^— v 



and vertical width of face differs, It is arranged so that 37b, 37c, and 37d may be piled up and 
formed, and filter board 37a of a posterior may have become as small the largest filter board 37 
as a front thing and these filter boards 37 and 37 and the margo inferior of ... may be in 
agreement (refer to drawing 12 ). 

[0103] The difference of the vertical size of each filter board 37 is set to beta, respectively, by 
this Filter board 37a The vertical width of face of partial 38a, two one filter board 37a, Vertical 
width of face of partial 38b and three filter board 37a with which 37b lapped, The vertical width 
of face of partial 38c with which 37b and 37c lapped is beta, respectively. Moreover, the vertical 
width of face which is 38d of portions with which four filter boards 37a, 37b, 37c, and 37d lapped 
is 3beta, and it has the respectively same size as the filter sections 21a, 21b, 21c, and 21 d of ND 
filter 1 7 of the exposure controlling mechanism 1 concerning the gestalt of implementation of the 
above 1st. 

[0104] It is stuck and constituted so that each filter boards 37 and 37 and ... may be stuck, the 
portion on top of which the piled-up portion laid the permeability of partial 38a (37a) of one 
sheet 40% — partial of two sheets 38b (37a — ) the portion which piled up the permeability of 
37b 16% (40%x40%) — partial of three sheets 38c (37a — ) The permeability of 37b and 37c 6.4% 
(40%x40%x40%), As for the permeability of 38d of four portions (37a, 37b, 37c, 37d), the piled-up 
portion is made into 2.56% (40%x40%x40%x40%). the filter sections 21a, 21b, 21c, and 21 d of ND 
filter 17 of the exposure controlling mechanism 1 applied to the gestalt of implementation of the 
above 1st also in permeability, and abbreviation — it is the same 

[0105] If it is in this ND filter 36, permeability can only prepare the four same filter boards 37, 
can form an ND filter equivalent to ND filter 1 7 concerning the gestalt of implementation of the 
above 1 st, and contributes to reduction of cost. 

[0106] Drawing 13 shows the 2nd modification 39 of above-mentioned ND filter 1 7, the filter 
board 41 with the filter sections 40a and 40b of two kinds of different permeability in this ND 
filter 39 is formed by two sheets, and the permeability of lower filter section 40b is formed for 
the permeability of upper filter section 40a to 16% 40%. 

[0107] As for the vertical size of front filter board 41a of an anterior, only beta is small formed 
from the vertical size of back filter board 41b of a posterior. It is become to upper filter section 
40a by the amount of top 2of front filter board 41 a of anterior beta, and the bottom has become 
lower filter section 40b. Moreover, it is become to upper filter section 40a by the amount of top 
2of back filter board 41b of posterior beta, and the bottom has become lower filter section 40b, 
and it is arranged so that the margo inferior of these before filter boards 41a and 40b may be in 
agreement (refer to drawing 13 ). 

[0108] The vertical width of face of partial 42a which is upper filter section 40a of back filter 
board 41b, and has not lapped with front filter board 41a by this, Upper filter section 40a of back 
filter board 41b The vertical width of face of partial 42c with which upper filter section 40of 
lower filter section 40b and front filter board 41a of vertical width-of-face [ of partial 42b with 
which upper filter section 40of front filter board 41a a lapped ], and back filter board 41b a 
lapped is beta, respectively, again The vertical width of face which is 42d of portions with which 
lower filter section 40of back filter board 41b b and lower filter section 40b of front filter board 
41a lapped is 3beta. It has the respectively same size as the filter sections 21a, 21b, 21c, and 
21 d of ND filter 17 of the exposure controlling mechanism 1 concerning the gestalt of 
implementation of the above 1st. 

[0109] And the upper part (portion of a upper limb to the vertical width of face beta) of ND filter 
39 Up (upper filter section 40a) 42a of back filter board 41b is only one sheet, and the 
permeability is 40%. As for partial 42b of the vertical width efface beta of the bottom, upper 
filter section 40a of back filter board 41b and upper filter section 40of front filter board 41a a 
have lapped, and the permeability is 16% (40%x40%). As for partial 42c of the vertical width of 
face beta of the bottom, upper filter section 40of lower filter section 40b and front filter board 
41a of back filter board 41b a has lapped, and the permeability is 6.4% (16%x40%). As for 42d of 
portions of vertical width-of-face 3beta of the bottom, lower filter section 40of back filter board 
41b b and lower filter section 40b of front filter board 41a have lapped, and the permeability is 
2.56% (16%x16%). the filter sections 21a, 21b, 21c, and 21 d of ND filter 17 of the exposure 
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controlling mechanism 1 applied to the gestalt of implementation of the above 1st also in 
permeability, and abbreviation — it is the same 

[01 10] If it is in this ND filter 39, two filter boards 41a and 41b in which the filter sections 40a 
and 40b of two kinds of different permeability were formed are only prepared. While being able to 
form an ND filter equivalent to ND filter 1 7 concerning the gestalt of implementation of the 
above 1st and contributing to reduction of cost The optically excellent ND filter can be offered 
without enlarging thickness of ND filter 39 as compared with ND filter 36 concerning the 1st 
modification of the above. 

[01 1 1] In addition, if the exposure controlling mechanism in the gestalt of each above-mentioned 
implementation is in this invention image pck-up equipment, it prepares a connection long hole 
not only in this but in a rotation arm side, and you may make it form a connection pin in a 
drawing wing and ND filter attachment component side, although it explained what the 
connection to a rotation arm, each drawing wing, and an ND filter attachment component formed 
the connection pin in the rotation arm side, and formed the connection long hole in the drawing 
wing and ND filter attachment component side. 

[01 12] Moreover, the drive of a drawing wing and an ND filter attachment component may be the 
combination or the linear motor of not only a motor but a rack & pinion. 

[01 13] Furthermore, it does not pass over the configuration or structure of each part shown in 
the above-mentioned gestalt of each operation to what showed a mere example of the 
embodiment which each performs on the occasion of operation of this invention, and the 
technical range of this invention is not interpreted by these in limitation. 
[0114] 

[Effect of the Invention] So that clearly from the place indicated above this invention image pck- 
up equipment It has an exposure controlling mechanism for adjusting the quantity of light of the 
flux of light which carried out incidence to the image pck-up lens system. While having the ND 
filter section of drawing which extracts when the field top where an optical axis and an exposure 
controlling mechanism cross at right angles is extracted and a wing moves to opposite direction 
mutually, and forms opening, and at least two sorts of different permeability When displacing in 
the direction which restricts the amount of transmitted lights from a drawing opening state, 
extract predetermined opening [ opening ] and a wing restricts an effective-area product. Next, 
since an ND filter is extracted sequentially from the filter section with the high permeability, with 
predetermined opening maintained and it was made to make opening advance Even if the screen 
size of an image pck-up element becomes small and a pixel pitch becomes fine, influence of 
diffraction by small drawing can be lessened, improvement in quality of image can be aimed at, 
and therefore, there is little degradation of quality of image and it can use an image pck-up 
element with a small screen size. 

[0115] If it is in invention indicated to the claim 2, since the flux of light which carried out 
incidence to the image pck-up lens system is recorded on a record medium after the quantity of 
light is adjusted by the exposure controlling mechanism, it can record a high-definition image 
with little degradation of quality of image. 

[0116] If it is in invention indicated to the claim 3, since an exposure controlling mechanism has 
the 1st drive which drives a drawing wing, and the 2nd drive which drives an ND filter, the 
various control about a drawing wing and the optical system by the ND filter can be made to 
perform independently, respectively. 

[01 17] If it is in invention indicated to the claim 4, an exposure controlling mechanism extracts 
predetermined opening [ opening ], and restricts an effective-area product by the wing. Next, 
since the rotor plate driven with one drive and this drive was made to perform cooperation 
movement into which extract an ND filter sequentially from the filter section with the high 
permeability, with predetermined opening maintained, and opening is made to advance Two 
drawing wings and an ND filter can be moved in the simultaneous and predetermined range with 
one drive. 

[0118] If it was in invention indicated to the claim 5, since it formed by piling up two or more 
filter boards with which sizes differ an ND filter with the same permeability, permeability can 
contribute to cost reduction that what is necessary is just to use the ND filter board whose 
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number is one. 

[01 19] If it was in invention indicated to the claim 6, since it formed by piling up two or more 
filter boards with which the sizes which have the filter section of at least two sorts of different 
permeability differ an ND filter and becomes possible to cut down the number of sheets of a 
filter board, while being able to make thickness of an ND filter thin, it can also contribute to 
reduction of cost. 

[0120] Since an ND filter is extracted and it was made to make opening advance if it was in 
invention indicated to the claim 7, before drawing opening reached the predetermined diameter 
of opening, in spite of having made the exposure controlling mechanism drive, it can avoid 
producing the so-called neutral zone from which the quantity of light does not change, and, 
thereby, various control about the optical system in image pck-up equipment can be made easy. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 0 6 2] fits a*Stf^2 7*'ND7-f;WS«f 

cnict^ mar— 1*2 6t>mm-?z>t, ND7-<;i/ 

[0 0 6 3] LfrLT> &9EffiSSft$«4RtfND:7 
f ;l/^ig«j««6^^cDJ:atcig»lbT, &9BHP1 5 
*&f£-?Z>£.mc. ND7-fW 1 7CO»!»?MP 1 51C 20 

[0 0 6 4] $fc?\ iK0^ffi|ggj^4^ig®iLT. & 
»)&fJPl 5<DBBJ5Si^l3 (02 (A) ) ©ttJRfrSmjg© 
MPS (a) $-?B3 (0 2 (S) U *<Dttf» 

[00 6 5] *le, ND7<r^HWM6*liL 
T, ±ISBf^<DBSPg (a) fc^n/tiKOfflP 1 5(CN 
D^/l/* 1 7«r^-cD^ji^(DiSl,>7-r;l/^gi5 1 <0 
y^tlZm 2 1 afrP.jtAS-e.5 (02 (S) . 

(L) , 03 (M) ~ (T) &M) o ND7-fW 1 7 30 
CD&9HBP1 S'xcoiiAfcJu ±83»t)HlPl 5#f9Tj£0 
F»flPS (a) {c&£ittMfc:&-r<}:5lc-r3 0 8 

t&mmMi 1 zmmz^tcic ytm#mt 
•efeO. c*xic«fc^ Baifffl8P«*i*fii*fcgB, M 

[0 0 6 6] Bte, m7£<DjzZ2<D&>)ffla 1 5*\ !g 
4©7-r;l/^gi5 2 1 d ©aacHfrttfctKji (03 

(S' ) #80 &9^ffi8K»««4fci5t«Kiai, 40 

Ti^»3MPl S^ifiSS-rs. 

[0067] 04 S£t>i)Pl 5£>F,UP&<D3?ftiRtf 
^<DP^PSlc*3»-5ND7'<;l/^ 1 l <r>m\L\zmt^> 

&vm t c tiicsa smtf fflopsfl^^ Lrztr^y 

0T?££o 

[0 0 6 8] Attttfctt:, BSSf&StffS (A) 
MP1 5£r&oTf?T5g<9llfiP@ (a) {C-TSi: (02 

(S) #f8D . MTFMtiTtftK (S) «1TMTF 
ffitfO. 7 3t*3, ^LTRlf^WF^PS (a) 1CL/S: 
&9IDJP&1 5rttCND7-r;l/^ 1 < so 
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MTFfitfi^KTtftK t$i*)fflni 505%TM3 
/4\ZKV7J)V2 1 7#jBALfe:RIR (02 (L) # 
RB) IC*5V>TMT FfifWffi'hfiifcfcD, ^<Di:#<OMT 
FffitfO. 6 S.fcO^SiVMiitil&So CCDttffifi, & 
DH8P 1 5^\«s ^ 1 <D7w;l/^SP2 1 a <D±THc7)± 
gp (0) fcB24)7<r;l/*82 1 b<D±W 1 /2<og|5# 

(0/2) *Kft«L/-c<#ST*;fc3o C UtilL 

2 8*vh$<^ip^Hft^%M^-5cf:Jc*5*\ sStii 

LnP2 8 i:7-f /l/^g|52 1 a i:<DSjl*cOS*^3t5{Ctt 

[0 0 6 9] gfc. iKOF^P 1 5*'I2 (L) ?>Vm<D 

n&Bf&mWK 1 ltSl <D7-r;l/^gP2 1 a tT*M£ 
nfcjgilLg|5 2 8#t&M^t>«J:3tC&oTlel#r#?£ 

[0 0 7 0] Sic, ND7-f;l/* 1 7«r±#S-l±T> f& 
\<D74 IVZ&Z 1 a<0±TiH<D£3S (0) fclg2©7 
w;l/#»2 1 bO±T«^gP (/?) tf&DMPl 5rt 
fcffiH-rSi:, MT Fffl«fiSAfii*t !K WMTFI 
«0. 7 3«feOWigV^fflilC&S (03 (M) #M) , 
[007 1] C(D«fc3tC, ND7-r;l/£ 1 7«r±#^-^ 
Ttf<fc> ^DBBPl 5rtt2iS»i3li«7^;l/ 
^0P2 K 2 1X«2 l^ffiHLT, ZOtp T'Sfe^jg 
^iS5^7-r;l/^gI5 2 1 (iKOMPl 5 rt<D±gp{cfiiM 
t57^ ;U^g|52 1) X«^jlLgB2 8i:ife?»)^ffi3C0 
MPg«figffl«^ 1 1 <0±«g|5 1 1 a ttOWtC/J^O *^ 
£l;T (02 (L) » 03 (N) , (P) , (R) # 

Sfci6, MTFitf±#Lg^i^t (03 (M) % 
(O) , (Q) »M) o 

[00 7 2] fLT, !4©7-f ;l/^g|52 1 d 0)^f-~Vff\ 
^cDgflPS (a) <O^Et)F^Pl 5%m-?fcVim (03 

(s' ) #jts) *^«E0^ffiffiift««i4*stfiEaft-rs 

t. MT FfflfiStcT^oT^, MTFltfO. 6 5 
fC^orc:tt«l (03 (T) #Sg) ?«0^«K»«^4 

[0 0 7 3] CO<fe5{C, BW*ijail««|l^BffiSifcKO© 
tt^ (0 2 (A) #!$) fr6BfJSOIWPa (a) 
07^***2 1 dW^TSofcttfg (03 (S' ) # 

MPS (a) *^M{ClSSUrc«l8 (0 3 (T) #M) 
<D^-?t\(DVim-?&iTt>. MTFftiO. 6 5«±1? 

oTSTtSMT Ffitlc^:oTV' > S<, 
[0 0 7 4] ±SBffl»Jffll««l JCfeoTtt, iKOF^P 
1 5*mi£<Dfflnm (a) {CH^LT, ND7-f 1 
7 48DHP1 5tCilA^-l±SJ;5tCtfc©T, Jtt»JR 

[0 0 7 5] W % *«WB»«llKS6oT«, BtUWB 
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[0 0 7 6] ±13* i oHfifs©m«lfcfeftaBta«iJ»« 
m i &fsmt %T>i<Jv xakov^tb 4 7bsia 8 tea 

[0 0 7 7] «f*^B5 01C*3V^T, ®2?tt©B* 

mm? (ccd) 5 2icmmzn% 0 fit, »bu> 10 
x^5itccD52 t<DMiciz. mmmmmm 1 «tt 

f£T£J£»)?*|g2, S»?jH1S3Rt>*ND7-f;l/^ 1 7tf 
BEB£ftT*5t>, cne>tcJ:oTCCD5 2tciMe>ns 
JfcBjWWPiSft** dEfcoTV^o 
[0078] CCD52 TMUm^lC^fE ftfcBSWtfl 

A/D^ggssE-fc^Tr^'WI^i;:^^ . 

ft, #*5«^Jt!lJIg|5 5 4 {CjS6ft, R*;*9«*Wtta 
SP5 4rtgPT^m^O»aE«^a5^^bTWS$ 

[0 0 7 9] ^LT, *^5«Wlff5 4rt»Ttjitfl 20 
£nfc«ttra*»<Of*»tttt» CPU55 {Cj2£>ft, 
ftJW«*l©!&t)3MI2. 3StfND7^M 1 7£«fc 

ssflSPBtfismsft, *©MiPflf«<, tswmmmm® 

85 6RtfND7^;l/*«»ElB5 7K*n* f n2S& 
ft, Bm*iJfflia«10«ED^ffiiHKl«MI!4&tfND7-f 

[0080] **?A*BaflS5 4<oewtM# 
n5o ft, te^!®tt:5 9i:UT{±. bah\ mmy-f/i » 

*x*Rtf/N— K^x**©f^x4rRi«B4fc * 

[00 8 1]^;, CPU5 5tCtiCt«iK0^ffi2. 3 
[0 0 8 2] BP^, H6tc^-r<fc3{C* SSJE, ±12* 
)WR»ii*n*. C P U 5 5 rtSPTJi, ^46, 40 
Bfc&i£Bi:©g!Fa*&x-5— IW^tiS (B6<D 

x£l#88) o KX7-itt. t)3E*g 2. 3<Dffl 

t?, &»3^<82. 3StfND7^^1 7{C<fcS^lHlcO 
Slili6 0li (j£2) fc«fcoT*4{)C,nSo 
[0083] fU, 8E03MS2. 3lCi:*SiJ8W5!Htf 
S3££ft*o cnii, iK0^1S2. 3 <0*- 7>M*S 

mtLr. m±t*c s-aRoimp i 5*«s*^gts-r 

SCfcT&S (07COS5HA) 0 CtDffiiHACi, &BU so 
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^X£5 0<DMTF-r-**3tC HS&ffctfjgC 6fc 

[0 0 8 4] g&K, ND7-f/Wl 7 cOftjeptEH (0 
7C0IEHB) ft^JtlSo Cft (4, ND7-fWl 7 

[008 5] ^LT, *£93Mg2, 3MND7-<M 
1 7 IC <fc «%SI»JMI 6 0 oyft&frft fcftSo C ©#82 
73 ffi^ria 7 RtfH 8 £fflV>TUtH8-f So 

[0 0 8 6] HP'S, H7J4. &E!fM8Pfi6 OtfKDJHH 
2, 3T*©SiWtEfflrtT*<&Sl§#-C i &So 
3C«JfeLTJW»«6 ltf»ESft«ftJ6, ND7^;b 
£ 1 7CD©Jffll*6 0(4 0T*^5o *fc, m8 Xmffl 

ftSo 

[0 0 8 7] B97)SBI 1 ltt*&I«««gB<DSg2© 

[0088] c©i2 wmm<»mmftm&m 1 <dhs&<e> 
z>m®2. 3<osmmm mQwuamwmmv t n d 

7 -r sl/$ Bttffitt 5 (DWShWm (ND7-f;l/^iiii 

6) fc* 10©B«««»z:Lfcj£T*S©-e, HffilCfi 
B*©#*jj*U Sfc, *©W9!tt±K«*/3(fcO^T 

mmv&m icmzmm&wic *«■ s n«w)»»ic# l fc 

ffiBa{tCOV>Tfe±l3» 1 Ol6EWO»«Kl8V^TKW 

[oo8 9] mmmmmmi ao«msos*2a, 3 a 

&ff N D7-f ;l/^ffi}fg|5» 5 AOBMFtttt 2 9 {*, 
*3 0&tra*-*3 0E±D««n£n*iaiE«3 1S5 

[0090] ^0^*2 A, 3 AfOT4Sa5fC{i> ^ft^ 
ft*A?«3 2, 3 37b^fig$ft, Sfc, ND7^MS 
f9flBt 5 AOT4Sg|5{Ct»*A^3 4 jWBj*SftTV>3o 

[009 1] IsIteS3 1 tt, BSR««T'^-<0m^©3O 
<DtfltB^6j*i^tf>'3 5 a, 3 5 b, 3 5cWtlftl 
MTSfMSl^T^BSftT^O, CftP.^tfVS 5 a, 
3 5 b, 3 5 c(i|i]^3 1 <DlslW]tp&%fpfolCfsl'i>f I i 
±tz:^?ftT*50, ^7c. Me>3 5at3 5bi: 
C4lH]teffi3 1 <D®mfpfo&tp&£ LT^ft? 1 8 0* 
■TftfcffiBfCJgfigSft, Sfc» jSi^evs 5 cfi±f22 
0<75M*Stf>-3 5at35b fc*^^lBA^IIS7k¥»C{4 
Bbfc«ttl? j e-Oli«kt)feT*»!:ffi«U Sigfcf 
>3 5 atC-f> J f>^ofe{iiB(C0fi!c$ftTt/''So 

[0 0 9 2] fit, K> 2 AO*i»i3 2 fiSi^ 
e>3 5a(C, 8?»)^«3AcO*A?t3 3{±a^lf>3 
5btC, ND7-<*>«MW5AO*ii33 
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tt»Stf>3 set, *ti^nffl»aftte«^snTt^ 

[0 0 9 3] «0^1S2 A, 3 k<D^n^n<D^Um3 
2, 3 3&, 0IE«3 l<0*a«Se>3 5 a, 3 5blC 

fcbTa»*fc»rtanT*D, 0ioic 

*Vr<fc*MC ^J^I3 2, 3 3©SSfiSffi*l«<ffi»3 2 
a, 3 3 a#HHEfi3 1 OEI»(f &*^fc-r*n«« 

rSHmHO^MNHRJ t^Oo ) 32b, 3 3 10 
C«Tn r^tf-lH]075i[R]CTiffia5j fcV^o ) 3 2 c, 

3 3c immmsjifa^n < (cfgt^MNicKtt-rs * 

9 te*ft^*tfBJ«£ftTl/>£ (Hi 0#KD o 
[00 9 4] 2^Mt?y3 5a, 3 5 b ffflP 
fc<Offi«H««\ I^>3 5a, 35 b «fSA,£flbP 
*¥*t>fe*WtHat)*|Rlte|HllE«3 ltf^HftL 
fcflMfcftt^T (01 0#jfB) . ^O^Pl 5#Htttt 
OttSI (02 (A) #JH) fca*i5taoT*0, * 20 
fc, COttfgfC*5^T, ±ISiSetr>3 5 a, 3 5b^ 
#2xjft3 2, 3 3 0S«rtHsl?)^reiffllJ«affl3 2 b, 3 3 

[0 0 9 5] ND7^;1/*««fS|5»5 A<DX2±m3 4 

l 5*Bfia«R0ttJB(Di:*, f!P*>, 0 1 (XDttlBlcfe^ 
T, T«*0Wfi*k:#ofcffilBK:ffi«"r«<fc5fc:* 

3 5 ctf#i>ift3 4 0feiffia53 4 a tCffifiLTV^So 
[0 0 9 6] LfrLT, Steffi 3 1*B 1 OICJS^TBS ao 
WflO*iai»i:B»***fc. &923JS2 Ai:ND7>f;l/ 

[00 9 7]flt> *Ai3 2, 3 3$>P39Htt*3 2 
a, 3 3 aKMI&}£>3 5 a. 3 5 btfflte"r«£. 3& 
D33ffi2A, 3AO±T*lRl'SO»»*^Jh«tl, CCD 
ttDMDl 5ttRf£ONiQS (a) (CttoTVS 

(02 (S) o 

[0 0 9 8] -77. ND^^;l/^«^gP»5 Ate, 3J@ 

mte«3 ion»teffir\ sic ±j*u ffiCOHaa 

O&tUfflP 1 5f*3{£l, ND7^;1/^ 1 7^riiA^^Tff 
<C£tc£:£o m^cOP^PS (a) OttORQl 5lC*f 
ITND7><W1 7tfJiAUTff*^ MTFffi*£{fc 

1 £f«]filT*&£ (0 2 (S) -0 3 (S' ) o 
[0 0 9 9] fLT, »4©7.<r;l/#»2 1 d^Hfjeo 
HQS (a) <0«DMP1 5Q^*W<5i:»&raWf (0 
3 (S' ) &M) fc* aHSlf>3 5 a, 3 5 b*^*A» 
3 2, 3 3OBmiB0#AlinW3 2c, 3 3crt»C* so 
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U «0S«3AfiTP»*»». Sg4<D;7^;l/*g|5 2 1 
d-ewt>tifc«t)iwpi sowpS^tsg-rsci:^* 

9,&*Aiii32, 33, 3 4O«tf-H]0^««iff3 

2 c, 3 3 cXti&«a5 3 4 c IC^ft^ftjffijgtfV 3 5 
a 3 5b, 3 5ctfffiBt*i:, * 3 0 tfffjhStl 
T, KD^ffi2A, 3 AatfND7-f;l/*«»»«5 A 

[0 l 00] 01 lte, Islifi3 lOD!Eftj:«Rt)3l 
ffi2A, 3 AZitfND7-r;l/*««paB«5 A(D»Xh 

[0 10 1] LfrLT, BWfrJ»J«Mgl AlCcfctUf, 3& 
0^fi2A, 3 ARtfND^^I/^SSrKW 5 AlC#2* 
»3 2, 3 3, 3 4**J«f SCfc'fcJ;?), lOOHS 
»»2 9t2OO80Sfi2A, 3AMND7^W 

Jcr*Cfc*T?#*o &#Aif3 2, 3 3, 3 4<£> 

A, 3 AatfND7-r;l/*«fiF«»5AO»**aifi[*iJ 

[0 1 0 2] 01 2&, ±fBND!7^;l/£ 1 7 OS 1 tO 
S3B0J3 6^-TtcDTfcD, IND7^W3 6 teS 

awni;"e±T«o»a*4t>07-f;i/*«3 7 a, 

3 7b, 3 7 c, 3 7d*l*i^tMl/'ct)OT 

fcO, &<BJ4):7>r;i/*ffi3 7 a#it**<H»ofeo 
($W*7^;l/^3 7i:^TfeO> £/c, cne> 
7-f/^S3 7, 3 7, • • •OT8ff-at*«t5li: 
EBSftTV* (0 1 2*HR) o 
[0 10 3] &:7^;l/*ffi3 70±T^Stt, 
fn^^nt^t), CtUCcfct), 7-f;Wfi3 7atf 
l*©aK»3 8a<&±T«* 2R(07^Wfi3 7a, 
3 7 btffi&ofcgff#3 8 bO±T«Rtf3«©7-r;P 
£ffi3 7a, 3 7 b, 3 7 ctf!4oft»»3 8 cO± 

ffi3 7a, 3 7 b, 3 7 c, 3 7 d ^14oft8(»3 8 

d ©±t*# 3 /stc ft oTfeo, ±ibs 1 (omn&comm 

te^*»ffl»JWail»iOND7-f;i/# 1 7<D7*fr2 

SP2 1 a, 2 1b, 2 1c, 2 1 d niRjl^i* 

[0104] ^&^-<;i/^ffi3 7, 37, • • • imm-t 

1 #TOgP#3 8 a (3 7 a) (?)g®$«4 0%, 
■^fcgP^2ttcOgP^3 8 b (3 7 a, 3 7 b) CD^jg 
**4 16% (40%X40%) , afa-&^fclBJ»^3tt 
C0g|5^3 8c (3 7a, 37 b, 37c) OSS^ti 
6. 4% (4 0%X4 0%X4 0%) , Ife^/c:^ 
tf4ttO«»3 8d (37a, 3 7b, 37c, 37 
d) <DmmmZ2. 56% (40%X40%X40%X 

40%) fcstu Siia^^c:*5v^T«>±SSSlco^3Effico® 
«^*^SBa*JW««iOND7-<;l/* l 7^7>r;V 
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*g|52 la, 2 1b, 2 1c. 2 1 d fcPBHL^ftoT 

[0 10 5] C(DNDy*?l>23 6lC&oTte, Sii^ 
tfW-©7-<;Wfi3 7*4«ffllt*»J^ ±E» 
l^HSSOJg^tC^^^ND^^^^ 1 7£fp]^<DND 

[0 10 6] 013^ ±ISND^^;U^ 1 7<Dm2<D 
m&m3 9*^-?t><DT+&K>. iND7^;l/^3 9(i, 
2a«cOS^:^Saa^C0^-<;U^gP4 0 a, 4 0b^W io 

-r;I/*8M 0 aGH8»*#4 0 96* TWJO^-<;l/^SP4 

0 b<D»ifi4W 1 6 %tefl5j8**lT^5o 

[0 1 0 73 tufflyotu^-<;l/^S4 l aO±Kittt» 
«H©»7-r;l/#«4 l b<a±T^ffi* 9 0 
filcStu SuffliJcOt5^^;l/^«4 1 a<0±«2 pfttf±y 
^;l/*giU 0 ale. *OT«I^T7-r;l/*»4 0 blcfc 
otfeD, Sfc, «Wo«7-r;l/**R4 l bco±diJ2 0 
«*Vt:7-f/l/*a54 OalC, tOT«ltfT7-<;l/*«4 
Obtc&oT^T. Ctl&89:7-r/i/*fi4 1 a, 4 0b 20 
0TO#^1-«J:9lcEB2tlT^* (HI 3# 

m o 

[0 10 8] CtlK&t), »7-fWfi4 1 b©±7f 
/i/*«5 4 0aTfeoTtu7^;l/^«4 1 a ti^ot^ 
ftl^ffltfiM 2 a<9±Tfi. »7-f;l/#tE4 1 b<0±!7^ 
;i/#gfU 0 a tM7-<>\s5tfa4 1 a ^±7-<;l/^gP4 0 
afctffi&ofcSKM 2 bO±T«Rtf»7-f/l/*«4 

1 bOT^-<;l/^gP4 0 btmy^^^^4 1 aOi7 
-r/!/*6M 0 a ttfiaoft«»4 2 cO±Ti#fft 

^np^aoTv^r, £fc ft^^;b^^4 1 b^T^ 30 

-r;l/*gP4 0 bfcS9:7ivI/*«4 l a©T7-r;W»4 
0 bi:#BftofcB5#4 2 dO±Tfitf3 fllCfcoTfc 

D7-<;^ 1 7C0-7^;l/^gP2 la, 2 1b, 2 1c, 

2 1 di*nftlHi;*f?fe:SoT^o 

[0 10 9] fit, ND7^;W3 9CO±35 (±»fr 
£±T«IS0C>gp#) tt. «7-r;l/*«4 l bO±gp (± 
y^;l/^gP4 0a) 4 2 a« 1 tt/SWfc&oTiSO 
jgil^te 4 0 %T% ^OTffl'JO±Tt|S 0 4 2 b tt 

»7^;Wfi4 1 b<D±!7^;l/*fflU 0 a ttt7^;W 40 
ffi4 1 a<D±!7-r/l/i'fflU 0 a fctflftotfeOfoa 
SlPPttl 6% (40%X40%) T\ *OT«lO±TB 
0<Dgfl#4 2 ctt»7>r;l/*«4 1 bOT:7^;l/*£P4 
0 btwiy-(;l'2&4 1 a<0±!7w/I/*aP4 0 a ktffi 
^oT^O^CDS^Cie. 4%(16%X40%) 
T% *©Tfl!lO±T«3 /JOSPiM 2 dtt»7-<;l/*fi 
4 1 bOyVy ^)V^4 0 bkflfl?* ;l/*«4 1 a<DT 
!7-r ;l/**4 0 bfc#fi&oT:l39*©Sffl*fc* 2. 5 
6% (1 6%x l 6%) T% SiB2$te*3^Tfc±E*l 
0*«0»ttfc**«»m*JW«WI 1 CON D:7^;l/# 1 so 
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7 07^;l/#gfl2 la, 2 1b. 2 1c. 2 1 d tfftffl 

[0 1 1 0] CCDNDyj ;l/^3 9&C&oTte. 2*ffl§ 
08*ofc»ffl*©:7-r;l/*au 0 a, 4 0b^Ml 
fc7 4 1 a, 4 1 b*2ttffl*'T*JE»'e, ± 

B»IO*aiO««fc:frfr*ND7-f/I/* 1 7fcR|^<D 
ND7-f;l/**MtSCfctfT?S> nxhofg^c^ 
#^S£tttc, ND7^;l/*3 9<DJP2*±fe!gicQ^ 

[0 l l l] ±G«ICtt^tt(c»t«BUMI« 

mRzf nd7^ to* mmmmc. if v^^^-r § * 

[0 112] */c, ND7-rrt/*«««Mt<D 

^fr-tfffi v ^ t± u - r ^e— # o T v \> 
[0 113] Wc* ±ELfc*SMfc©*«fc*^T^L 

[0 114] 

til. #5gf«JS«3£Bl*, «»U>^^J*Lfc3WO 

itM^mmr^it¥>ommmwm^m^ mm/mm 

4: *> 2 Sc£g;& o N D y ^ ;l/*«5**tr 3 k 

SflPffiflteMHlU *fcW«OIHP*lt»bfc*SND 
7 -r **<oaa*oj«v^ -f 0 BR 

ptcaASHa-Scfc^tcLfco-e, aHWR^omB^tt** 

[0 115] W#«2fCffi*LfcRWtefcoTtt. ffl^ 

fb^ftt^iKmmk*EB < r«c 

[0 116] B*«3k:E*Lft«B8k:*oTtt. Bffi 
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& t> mmRVu d 7 ■< /i/* zyt^mcm? sa^o 

[0 117] »*a4CE*Ufc«BBe*oTtt» stu 
TBflPffiaSrfrJRBU #lc^<0llflP£8£J#L/-cS: £ N 

T\ 10£0|gtta«|-e2 0^t)^ffiSrj : ND7'C;l/^ 
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